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Impact of Bovine Spmatotropin (BST)
on Dairy Producers
Introduction
The use of bovine somatotropin (BST) in dairy herds has been shown to
increase productivity levels. Bovine somatotropin is a biotechnology
that, when injected in dairy cows, results in increased milk production
levels anywhere from 10 to AO percent (Kalter, et al.). Presently the
injections are daily and have been shown to have a rather quick and dram
atic increase in production levels.
Bovine somatotropin is a technology that is entering an industry that
is e3q)eriencing excess resource utilization and overproduction. It has an
excess commitment of land, labor and capital. Additionally, it is
entering an industry where the government is making strong moves and
commitments to reduce production levels. With these characteristics
questions of dairy farm business survival, industry and firm level
adjustments, and management strategies that increase survival chances
become important.
Surv6y results have indicated that the rate of adoption of BST is
likely to be very rapid, with 70 to 80 percent of the milk producers using
it within the first three years of availability (Kalter and Milligan,
1986). Given this rapid adoption rate and the type of industry, adjust
ments also will likely be very dramatic. These adjustments have
in5>lications for dairy farmers and the entire dairy processing industry.
Adoption of BST will likely cause a critical examination of current
U.S. dairy policy. Past dairy policies have had a rather stabilizing
influence on milk price and dairy farm income (USDA), These policies
were in existence in the absence of the potential for dramatic increases
in milk production. Bovine somatotropin may be the catalyst that will
either force a movement of the dairy industry to a free market policy or a
movement to the. other extreme, a highly controlled dairy industry with
production quotas. Both views are currently being discussed within the
dairy industry. The current attitude in Washington will not support the
burdening surpluses of milk production that will likely result with
current milk price support levels. Program costs will be too great.
Adjustments resulting from bGH will not likely be uniform. Some
segments of the dairy industry will be impacted to a greater extent than
others.- Regional in^acts will not be a zero sum game. Some regions will
gain, while other regions will be net losers.
Hie purpose of this study is to investigate the in5)acts of BST on
management needs, farm profitability, and dairy production regions.
Individual Farm Firm Impact of BST
In a recent study, Kalter and Milligan (1987) outlined some factors
that are necessary to determine the overall impact of BST on dairy farm
firms. Those factors are:
1. Success in adoption.
2. Dairy management skill.
3. Quality of available resources.
A. Business management skills.
5. Business financial health.
6. Herd size.
Successful adoption, especially for the early adopters, will be very
important in the overall use of BST by the dairy industry. For successful
adoption over time it is necessary that the income level through adoption
exceed that which would be in effect without adoption. In effect, the '
increased efficiency in milk production through use of BST would need to
be greater that the expected reduction in milk price that is likely to
come as a result of increased production levels. Moreover, income levels
of the early adopters would need to exceed the income levels of those
individuals observing the use of the technology.
Effective -adoption of many new technologies requires above average
management. BST is not unique. Dairy farm operators will be faced with a
number of questions for which they have little data upon which to base an
analysis. For spme variables they will have to make a subjective judgment
on expections and how it will impact upon their farm and their farm
profitability level. Before adoption of BST it would be advisable to make
sure that producer management practices and strategies are above average.
Information presented in Table 1 shows the tj^e of production
increase which is necessary to justify use of BST in a dairy herd (Kalter
and Milligan). A.productivity gain of at least five percent is needed to
justify BST use. For rates below 5 percent producers are better off not
adopting BST. Additionally, the information in Table 1 shows that
productivity increases through BST usage would need to be about 25 percent
to place dairy producers on the same income productivity level as what
they would be without the availability of BST. However, in this
con^jarison, the critical assumption is that the dairy program in the
future would be maintained as it was in 1985, the base period.
Another iii^ortant variable to successful implementation of BST is the
quality, of resources available. With the use of BST, dairy cows will be
placed under additional stress. With this additional stress may come such
elements as breeding problems, increased level of disease, etc, BST
mandates changes in ration formulation and feeding level. Cows receiving
BST treatment actually have the affect of increased nutrient requirements
because milk production levels have increased. Rations need to be higher
concentrate (Bauman et al.). The main gains in feed efficiency through
BST usage result because nutrients used for maintenance of the animal
comprise a smaller percentage of the total consumption. The net effect of
a higher quality ration is that the cost per pound of ration increases.
The Cornell study pointed out that when this is taken into account,
increase in production from BST will need to be about 10 percent for
breakeven production. Moreover, even with a high response rate of 25
percent, the farm business will not be able to maintain its previous level
of profitability.
Business management skills and financial position of the business
will need to. be in good order for successful use of BST. First of all,
the introduction of BST is likely to introduce a higher level of
instability into the dairy industry. To effectively manage this
instability will take top-level management; The business will also need
a sound financial position to survive the instability likely to occur
during the adjustment process.
Another factor felt to be important in.the use of BST is herd size.
While BST has been argued to be size neutral, it has many associated
factors that are more common in the larger farms than on the smaller or
medium sized farms. One of these factors is the level of management
capability. Management capabilities tend to be higher on the above
average farms than what they are on the moderate to smaller sized farms.
Thus, while it is a technology that may not require a large outlay of
capital investment, it is also a typQ of technology that may be beneficial
to larger operators.as compared to smaller operators. Additionally, if
there is a cost to acquiring BST information, this cost, on a per cow unit
basis, will'be lower for the large operators than the small operators.
Farm Level Impacts
A recent study looked at farm level impacts of BST under three
different scenarios: the scenario of a milk price support, a free market
price, and a third scenario using a milk production quota plan (Shin,
Bennett). Herd size is 80 cows. Infonnation on farm level returns is
presented in Table 2. The first scenario looks at return levels with milk
price supported at the level of $10.50/cwt. The bottom half of Table 2
presents the impact of a free market dairy policy. It should be no
surprise that with a constant milk price, as the response level from a
technology increases, the return to the farm operator increases. This is
due to the fact that price of the output remains constant while the cost
per \init of production declines thus leaving a larger share of money in
the form of profit. However, in reality, this is not likely to be the
case as the current trend is toward less government support and reduced
levels of goyernment funding. With the large and growing level of nation
al debt, pressures for reduced levels of federal outlay are likely to be
even greater in the future.
Under a free; market policy returns to the farm operator decline as
the level of response to BST increases, A study by Boehlje and Cole pro
jected that a 10 percent BST response would reduce milk prices by 9.5. per
cent, while a 25 percent BST response would reduce milk prices by 21.2
percent. These prices were used in the analysis. Under a free market
condition without BST the overall" return level for the farm operation is
$71,376 for an 80 cow herd that averages 15,000 pounds per cow per year.
In con^arison, a 10 percent response to BST results in a return level of
$68,300.or $63,465 with a 25 percent response. These results are somewhat
-consistent to those shown in Table 1 in the Cornell study.
Impacts resulting from a voluntary milk production quota plan are
shown in Table 3. This plan is a voluntary plan in that producers can
decide either to participate in the government voluntary milk production
control or hot to participate. A milk price support level of $10.50/cwt.
would be in effect for participating farmers while nonparticipating farm
ers would receive the free market price. The table reflects returns to
participants a^nd nonparticipants with a 15,000 pound.per cow production
level. Breakeven level of participation is about two-thirds or 67 percent
of the producers.. Whenever participation levels are below this amount the
participating (quota) farm receives an income level which exceeds that of ,
a nonparticipating farm. When participating levels exceed 67 percent,
the nonparticipating farm receives a higher income level than what the
participating farms receive. This result holds for both the 10 percent
and 25 percent production response levels.
Regional Impacts
Recent studies by Yorikers et al, and Bbehlje and Cole examined
regional distributional shifts expected through adoption of BST, Yonkers
outlined four factors which will likely affect shifts in the dairy
industry. These four factors are: cost of production per unit of milk;
-milk'production per cow; size of typical dairy farm in the region; and
management practices currently in effect. These are similar to the
factors that Kalter and Milligan developed. These factors are key
components for individual farm adoption of BST and resulting production
levels, and thus are key components in regional shifts that would likely
occur.
The Texas sfudy used a simulation approach to determine the
probability of farm survival through adoption of BST. Table 4 presents
information on probability of dairy farm survival when milk prices are
assumed to remain constant. Table 5 presents information if milk prices
decline by $1.00 per cwt. when BST is adopted. Information presented in
Table 4 shows that the Upper Midwest and Northeast regions of the U.S.
will be adversely in^acted as compared to the Southwest and Southeast
regions. The Southeast appears to be in the strongest competitive
position, followed by the Southwest, the Upper Midwest, and finally the
Northeast sections of the U.S. It should be no surprise that the
probability of farm survival declines as the price of milk decreases as
shown in a comparison of results in Tables A and 5. However, for the
Southeast, the probability of survival remains at ICQ percent with all the
scenarios studied.
Information in Tables 4 and 5 also present a comparison of scenarios
that are likely to happen between farm sizes. For exan^^le, in Minnesota
and Pennsylvania the medium to small farm size will likely be more
adversely inq)acted than will the larger farms. Different impacts by farm
size are not as evident for the Southwest and the Southeast regions when
milk price remains constant. However, with a milk price decline, the
smaller Southwest operators will feel the impacts of BST to a larger
extent than will the smaller operators in the Southeast. This is
especially so if the response rate to BST is 15 percent or less. Another
interesting'comparison is that the large Midwest and Northeast dairy
operations are in effect smaller in terms of cow numbers than are the
small Southwest or Southeast dairy operations. Additionally, the large
Midwest and Northeast dairy operation has a higher probability of survival
than does the small Southwest dairy farm operator when milk price declines
$l/cwt. This is true with a herd size of only about half the level of the
Southwest herds. It seems clear that availability of BST will accelerate
pressures to increase the average size of the dairy farm in all areas of
the country.
Implications and Conclusions
t/;-
The acceleration to larger and fewer dairy farms will likely continue
into the future as has happened in the past, BST will continue and
possibly accelerate the trend that has been occurring for many years. In
general, this technology is similar to many other past technologies where
production decisions become more complex and interactive.
A key component of successful use of BST appears to be the overall
level of dairy farm management. A key variable in many of the economic
studies that have been completed to date has been the management component
embodied in the analysis. It appears that effectively managed farm
operations with higher production levels will reap the major benefits from
the adoption of BST, Farm operations with below average management and
below average production levels will likely lose. It seems imperative
that management strategies be develd^ed that can be effectively utilized
with BST adoption. This management development focus is especially
in^ortant for regions of the country that are currently projected to be
negatively affected,by BST. A method for these regions of the country to
remain con5)etitive in the dairy industry is to increase the management
qualities and capabilities that are on the dairy operations.
The same conclusion also applies to small versus larger dairy farm
operators. If it is a judgment of political forces, and society in par
ticular areas of the country that dairy farm size should be held relative
ly constant, or dairy farm size should be at that level that would support
a family farm type of operation, it seems rather clear that a major focus
is needed on developing the management capabilities and potential of those
operators so that they can effectively compete with the much larger oper
ators located in the Southwest and the Southeast regions of the United
States. The bottom line is that funding needs to be placed into programs
that will develop the potential for this type of dairy industry to survive
in the face of technologies that are advantageous to the larger operators.
Along these lines, BST is not alone as there are many technologies that
can be applied to this same argument. All farms have the ability to adopt
BST. The key is what is necessary for successful use, A main
distinguishing characteristic to successful use is if the management
capability is- in place on the farm to effectively use BST and remain
competitive in the dairy industry. The extension service can play a very
critical role in developing the management potential that is needed to
survive in the modern day dairy industry. The role of extension is
especially important in those areas that are dominated by moderate to
small sized dairy operations.
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Table 1 ^
BST Response and Farm Profitability at Two Initial Herd Production Levels
Current Milk Sold Per Cow Category
IS.OOOto 15,999^ 18,000 &Over^
Mean Milk Sold 15,500 18,500
Estimated Net Farm Income
1985® $22,406 $47,577
Without BST Usage '^^ 10,167 27,530
5% Productivity Response to BST '^^ 9,226 27,237
15% Productivity Response to BST '^^ • 16,744 39,552
25% Productivity Response to BST '^^ 24,262 51,866
Categories and baseline profitability are' from Smith, Knoblauch and
Putnam, p. 24,
^Milk price response is $0.84/cwt based on a 10 percent aggregate increase
in milk production.
Profitability response is based on an $11,00 milk price net of marketing
costs, a $5,00/cwt marginal cost of milk production, and a BST cost of
$.25/cow/day per 200 days per year.
Source: Kalter and Milligan, Cornell University, "Factors Affecting
' Dairy Farm Management and Profitability." National Invitational
Workshop pn Bovine Somatotropin. Sept. 1987.
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Table 2
Comparison of Government Price Support and Free Market Results
ROVC^^^
Scenario
12,500 lbs 15,000 lbs
Milk Price
.(b)
Supported '
No Response 62,701 71,376
10% Respond 68,969 79,025
V
25% Response 78,638 90,642
Free Market
Policy
(c)
No Response 62,701 71,376
10% Response 60,032 68,300
25% Response^®^ 55,990 63,A65
Ca)
Return over variable cost.
^^^Price support is $10.50 per cwt.
Milk price = $10.50 per cwt.
'^^ ^Milk price =-$9.50 per cwt.
• Milk price = $8.27 per cwt.
14
Table 3
Return Over Variable Costs for Quota and NonQuota
Producer Under Selected Quota Participation Levels
(15,000 lbs Production Level)
Dollars Per Herd Per Year
% of Producers
in Milk Quota
a
ROVC
Quota Farm
ROVC
Non-Quota Farm
10% Production Increase
0 68,300 (9.50 $/cwt)
25 75,085 70,982 C9.75 $/cwt)
50 75,085 73,663 (10.00 $/cwt)
75 75,085 76,344 (10.25 $/cwt)
100
25%
75,085
Production Increase
0 63,465 (8.27 $/cwt)
25 79,634 69,680 C8.78 $/cwt)
50 79,634 76,018 (9.30 $/cwt)
75 79,634 83,087 (9.88 $/cwt)
100 79,634
Return over variable costs,
b...
Milk price is $10.50 per cwt.
^ilk price is shown in the parentheses.
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Table 4
Probability of Farm Survival, 1987-96, Adoption of BST in 1990,
Response to BST as Indicated, No Change in Milk Price.
'•
No BST Used Level of Response to BST
Region/State/Farm Size (0.0%) 10% 15% 20%
Upper Midwest
MINN 52 Cow 54 72 86 96
MINN 125 Cow 100 100 100 100
Northeast
PENN 52 Cow 50 70 88 98
N.Y. 200 Cow 100 100 100, 100
Southwest
ARIZ 350' Cow 84 98 100 100
CAL. 1450- Cow 100 100 100 100 ,
/
Southeast
GEORG 350 Cow 100 100 100 100
FLOR 1450 Cow . 100 100 100 100
Source: Yonkers, R.D. et al., Texas A^ University, "Dairy Farm
Income as Affected by BST: Regional Characteristics."
National Invitational Workshop on Bovine Somatotropin, St,
Louis, MO, Sept. 21-23, 1987.
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Table 5
Probability.of Farm Survival, 1987-96, Adoption of BST in 1990,
Response to BST as Indicated, Milk Price Decreases $1.00 in 1991.
Region/State/Farm Size
Upper Midwest
MINN 52 Cow
MINN-125 €ow
Northeast
PENN 52 Cow
N.Y. 200 Cow
=Southwest
ARIZ 350 Cow
CAL 1450 Cow
Southeast
GEORG 350 Cow
FLOR 1450 Cow
No BST Used Level of Response to BST
(0.0%) 10% 15% 20%
6
84
0
100
28
100
100
100
(percent)
8
88
4
100
82
100
100
100
20
96
24
100
88
100
100
100
46
100
56
100
98
100
100
100
Source: Yonkers, R.D. et al., Texas A&M University, "Dairy Farm
Income as Affected by BST: Regional Characteristics."
National Invitational Workshop on Bovine Somatotropin, St,
Louis, MO, Sept. 21-23, 1987.
